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Abstract:     Thermal conductivity of semiconductor melts, such as molten silicon and

compound semiconductor, is an important thermophysical property in the control of crystal

growth processes.  Thermal conductivity can be measured via thermal response when heat or

energy is applied to a specimen.  However, it is difficult to measure the thermal conductivities of

molten materials, due to the fact that the molten state has a high reactivity in the corrosion of the

sensor and the container in coincident with heat and energy transfer via convection as well as

conduction.  To overcome these difficulties, a hot-disk sensor for molten metal, which consists of

molybdenum foil as the sensor element and aluminum nitride (AlN) as the insulator, was

developed and the thermal conductivities of molten silicon, tin and bismuth were previously

measured in short-duration microgravity by hot-disk method with this developed hot-disk sensor.

In this study, thermal conductivity of molten indium antimonide (InSb) was measured by hot-disk

method in short-duration microgravity.  Thermal conductivity of molten InSb measured in

microgravity was 17.6 W/mK at 550 , which was 6% lower than that measured on the ground.

The thermal conductivity at melting point (525 ) was estimated to be 17.0 W/mK.
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Fig.1 The hot-disk sensor for molten semiconductor

Fig.2 Schematic diagram of the hot-disk method
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Table1

Table 1. Thermal conductivity of solid bismuth and

       tin around the melting point

      Thermal conductivity

          (W/mK)Material

  Present result   References

Bismuth       7.4  6.28-7.66[4-6]

Tin      57.0
 54.2-59.9[4-8]
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Fig.3 Thermal conductivity of molten InSb by

Hot-Disk method

  :Our work (μ-g), :Our work (1-g), :
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